INTRODUCTION
benefits accruing from road infrastructure investments, particularly in countries where the TEN-T 23 road investment program is still far from being completed. Future extensions include the 24 application to other modes as well as to consider accessibility in relation to infrastructure costs for 25 welfare analysis. 26 Moreover, as infrastructure investments are central to ensure an efficient and effective 27 transport system, but also to land-use (population dynamics) and regional growth modelling, it is 28 envisaged to complement the descriptive-like methodology of the paper with an integration with 29 relevant modelling platforms employed by the EU and where accessibility plays a key role (e.g.
30
[24], [25] and [26] . The ultimate aim would be to build a comprehensive policy tool to guide where 31 the biggest payoffs from TEN-T for all of Europe are, and building upon previous attempts to 32 describe the inter-linkages between transport investments and the expected geographical structure 33 change of the related social, political and economic systems (see, for instance, [27] ). 34 The effect of infrastructure enhancements on accessibility is a subject widely analysed in  Cumulative-based measures -they define a priori a threshold value for maximum travel 42 time or distance and then add up all opportunities within the service zone defined by the threshold. 43 They explicitly consider varying land-use patterns and actual travel times but they necessarily treat 44 equally near and far destinations within the service zone.
 Gravity-based measures -they complement cumulative-based measures by weighting 1 opportunities (attractiveness of destinations) via an impedance function that discount opportunities 2 with increasing time or distance from the origin.
3
 Utility-based measures -they complement gravity-based measures by incorporating 4 individuals' perceived utility for a full choice set of travel options. Accessibility is in this case 5 calculated as the expected value of maximum (random) utility, also referred to as log-sum value, 6 among the alternative destinations. Each destination is associated with certain likelihood to be 7 selected depending on its attractiveness (utility) as compared to all the other options.
8
 Activity-based measures -they provide spatiotemporal indexes that describe the level of 9 access to spatially distributed activities, taking into account the location of opportunities, travel 10 times and costs through the network and, very importantly, behavioural factors influencing 11 transport-related decision and normally captured via travel diary data. 12 13 A number of formulations within each of the five categories above are discussed in [10], 14 with an elaboration on the major advantages and disadvantages usually attributed to each of them.
15
As repeatedly noted (see, for instance, [8] , [13] ), even if utility-and activity-based formulations 16 may better reflect individuals' behaviour, they are normally not that much used in practical 17 applications given the data intensity they entail and, to a lesser extent, the higher elaboration of 18 their output, not always easy to communicate to non-expert audiences. 
DATASETS

26
The methodology herein presented is based on the detailed information on the European by TomTom and precisely for that reason, it includes a thoroughly checked wide set of attributes 32 (such as geometry of the road segments, speed restrictions, free-flow speeds or functional road 33 classes, the latter being a measure of the importance of the road in terms of traffic).
34
To the best of our knowledge this is the first exercise that uses European-wide TomTom Notice that in practice the presented formula is just a weighted sum of the set of activities 16 reachable from origin i, the weights being the friction to overcome to reach each destination j.
17
The measure of opportunities and activities at each destination is the population at 
The value assumed (calibrated) for the decay parameter, i.e. The study presented here calculates the self-accessibility within each major urban 4 agglomeration considered by a combination of area-based and point-to-point approaches. 5 Firstly, the average internal travelled distance for each municipality in a given urban 6 agglomeration is approximated by means of the widely applied formulation that follows:
The area considered in (4) is the total area of the municipality -that could be further 11 refined by considering built-up areas and a measure of the degree of urbanization for each 12 municipality.
13
Secondly, average internal travel times for each municipality are calculated by employing a 14 weighted average speed (based on the length and importance of road segments): Total accessibility 10 Finally, the gravity-type (potential) total accessibility for all inhabitants in urban agglomeration I 11 is calculated as the sum of the formulation in (1)-(2) and the self-accessibility formulation in (6), 12 that is, as follows:
15 16 All the terms in (7) are defined as in equations (1) to (6), and I c refers to the municipality that 17 contains the population-weighted centroid of urban agglomeration I.
18
Note that the first summation in (7) extends to all European municipalities but one, the 
29
The information on the TEN-T project status and attributes is from the European 30 Commission TEN-tec information system. For the road interventions planned as upgrades, an 31 increase in free-flow speeds of 10 percent is assumed (up to the applicable maximum speed limit).
32
For projects that are classified as new, the corresponding road segments are assigned the maximum 33 speed limit for highways (assumed to be 120 km/h for all Europe). Very importantly, the 34 incorporation of new/upgraded infrastructure parameters into the detailed road network used to 35 calculate the travel times in the accessibility formulation in (7) has been carried out by only 36 modifying the relevant part of the detailed network, and not the many types of auxiliary road 37 segments that TomTom MultiNet includes to ensure connectivity (e.g. speeds of service roads or 38 roundabouts are not modified).
39
RESULTS
1
The results from applying (7) respectively, short-, medium-and long-distance transport. In order to facilitate the interpretation of 9 the values in Table 1 and Table 2 , the results from using each decay function have been coloured 10 accordingly.
11
The results in Table 1 
Accessibility to population (TEN-T network as in 2014)
Accessibility to population (Completed TEN-T network) 4 5
Further insight into the comparison between the baseline and TEN-T completion scenario 6 is provided in Table 2 , where the relative change in total accessibility and the difference of 7 accessibility per inhabitant are shown.
8
It can be observed in Table 2 More specifically, it is worth noticing that higher accessibility gains do not always 1 correspond to the flatter decay function that takes into account also long distance trips. In several 2 countries the completion of TEN-T projects will benefit mainly the short-range (commuting, urban 3 freight deliveries) accessibility, e.g. Bulgaria, Croatia, Czech Republic, Slovakia and Poland. This The right-hand side of Table 2 presents the difference in accessibility per capita. This is a 13 relevant parameter for TEN-T policy design and evaluation as it contextualizes the expected gains.
14 In fact, per capita indicators are part of many core indicators of the EU Cohesion Policy, which is 15 the one supporting TEN-T implementation. For instance, attending to the results in Table 2,   16 completing the TEN-T affecting Croatia accessibility levels (not necessarily only those projects on 17
Croatian territory) should render a higher relative benefit than focusing on completing the TEN-T 18 projects related to Ireland. Relative change in accessibility (Completed TEN-T w.r.t. TEN-T as in 2014) Difference in accessibility per capita (Completed TEN-T w.r.t. TEN-T as in 2014) 5 6
Further to the country aggregated results in Table 1 and Table 2 , the spatial distribution of 
